Induction of cytotoxicity by chlorogenic acid in human oral tumor cell lines.
Millimolar concentrations of chlorogenic acid (CGA) showed higher cytotoxic activity against human oral squamous cell carcinoma (HSC-2) and salivary gland tumor (HSG) cell lines, as compared with that against human gingival fibroblast (HGF). The cytotoxic activity of CGA was significantly reduced by catalase or CoCl2, but not affected by FeCl3 or CuCl2. ESR spectroscopy showed that higher (millimolar) concentrations of CGA produced radicals under alkaline conditions, acting as a prooxidant, whereas lower concentrations of CGA scavenged superoxide and hydroxyl radical. CGA produced large DNA fragments (as identified by slightly faster migrating band of DNA on agarose gel electrophoresis) and nuclear condensation (as demonstrated by Hoechst (No. 33258) staining) in tumor cell lines. Activation of caspase was demonstrated by staining with M30 monoclonal antibody, which reacts with degradation products of cytokeratin 18. Contact with CGA for at least 6 h was necessary for irreversible cytotoxicity induction. Pretreatment of the cells with caspase 3 inhibitor partially inhibited the cytotoxic action of CGA. These date suggest that CGA induces cytotoxicity in oral tumor cell lines, possibly by hydrogen peroxide-mediated oxidation mechanism.